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Abstract  
In this paper, we use a three-period panel of Tanzanian households to explore the determinants of earnings 
and earnings growth from 2004 to 2006. In doing so, we draw particular attention to the role of education and to 
the importance of heterogeneity between more and less formal occupations. Several important conclusions 
emerge. Education is found to have a signiﬁcant convex effect upon earnings levels, but to have had no 
signiﬁcant effect upon earnings growth (indeed, there is some suggestion that education may have had a 
negative  impact). This suggests that recent Tanzanian growth may have reﬂected an ‘unskill-biased 
technological change’, providing relative reward to informal skills rather than to formal education. Further, there 
are interesting insights into the age-earnings relationship: the relationship is found signiﬁcantly to be concave in 
levels, yet age is not found signiﬁcantly to have affected earnings growth. This suggests that the concave levels 
relationship is driven by workers’ participation decisions, rather than by a concave earnings trajectory at the 
level of the individual worker. Finally, we ﬁnd signiﬁcant evidence of variation between formal and informal 
enterprises, and between sizes of enterprises within these different employment sectors.  
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The distinction between formal and informal employment is fundamental to understanding
the Tanzanian labour market. This paper presents results from a recent panel survey of
households in urban Tanzania (the Tanzania Urban Household Panel Survey) that covers
both wage-earners and the self-employed. We explore the determinants of earnings levels
in a standard Mincerian framework. However, the longitudinal structure of the data allows
us to go further: in this paper, we focus primarily upon explaining income growth, and
we do so at the level of the individual worker. This allows new insights into the income
process, and provides a new angle from which to understand the key features observed in
the standard earnings level regressions.
Several questions concern us. First, we are interested in the effects of education. Following
much existing literature, we are concerned to understand the relationship between educa-
tion and earnings — both in its magnitude and in its shape. The present data, however,
allows us to go further: we may ask — at the individual level — not only about the role
of education in determining of earnings levels, but also in determining earnings growth.
Similarly, we may inquire into the shape of the age-earnings (and tenure-earnings) proﬁles.
An important question, in this regard, is the extent to which age- and tenure-earnings pro-
ﬁles reﬂect an earnings trajectory followed by the individual, rather than a consequence of
workers’ differential participation at different times; this issue, too, can be better under-
stood by a consideration of the determinants of earnings growth.
Further, we are concerned to understand the different earnings outcomes between different
kinds of occupations — in effect, between formal and informal employment. The Tanzania
Urban Household Panel Survey includes imputed earnings ﬁgures for the self-employed;
we are therefore able to compare directly the experiences of self-employed workers and
wage-earners. This feature — and the panel structure of the data — allows for comparison
across time, across occupational category and between enterprises of different sizes within
those categories. In doing so, we are able to consider the importance of occupational het-
erogeneity for the market — again, both in terms of earnings levels and earnings growth.
The paper proceeds as follows. Section 2 summarises the data, with particular reference
to formality and informality in the labour market. Section 3 explores the determinants of
earnings levels. It uses a Mincerian framework, and shows a signiﬁcant convex relationship
between education and earnings; this relationship is shown to be robust to concerns of
surveyattrition. Section4extendstheMincerianframeworktoconsiderthedeterminantsof
earnings growth. Education is not found to explain signiﬁcantly workers’ earnings growth;
1to the extent that it does so, higher education appears to be associated with lower relative
earnings growth. In this section, too, we deal formally with issues of survey selection, and
again ﬁnd that they do not substantially change the key results. Section 5 concludes.
2 Summary of data
2.1 The Tanzania Urban Household Panel Survey
The Tanzania Urban Household Panel Survey is a panel survey of Tanzanian households
conducted by the Centre for the Study of African Economies at the University of Oxford.
The survey has been run in 2004, 2005 and 2006, in various urban Tanzanian locations
(Arusha, Dar es Salaam, Iringa, Morogoro, Mwanza and Tanga). Early results from the
ﬁrst two survey rounds have already been published: see Sandefur, Serneels and Teal
(2007). This paper is the ﬁrst to analyse all three survey rounds. The Survey records
information about a wide variety of issues. In this paper, we conﬁne our attention to issues
of income, with particular focus upon the role of age and tenure, of attained education
and of occupation characteristics. We conﬁne attention in each survey round to individuals
aged between 16 and 65 (inclusive) reporting an occupation and a strictly positive income;
we leave issues of unemployment for further research. Table 1 summarises the sample
size across each period; it shows that the survey records a total of 1651 income-earning
observations on 957 individuals, of whom 358 were observed twice and 168 observed three
times.
Table 1: Summary of sample
2004 2005 2006 Individuals
2004 only 114 0 0 114
2005 only 0 111 0 111
2006 only 0 0 206 206
2004 & 2005 only 230 230 0 230
2004 & 2006 only 57 0 57 57
2005 & 2006 only 0 71 71 71
2004, 2005 & 2006 168 168 168 168
Observations 569 580 502
Total observations: 1651
Total individuals: 957
22.2 Education in Tanzania
The Survey records individuals’ education as a categorical variable for highest educational
attainment; a years-of-education variable can then be constructed from this measure. Since
the end of World War II, attainment categories in Tanzania have been similar to those of
the British system: the structure “was fully formalised at the end of the British period into
four years of primary, four years of middle, and four or six years of secondary education
(O and A level, respectively)” (Buchert 1994, 61). The structure was reformed again in the
late 1960s:
[a]fter 1968, formal education comprised seven years of primary, four years of
‘ordinary’ secondary and two years of ‘advanced’ secondary education...The ex-
amination and certiﬁcation points introduced by the British administraation were
maintained after standard VII (the Primary School Leaving Certiﬁcate), form IV
(the Certiﬁcate of Secondary Education) and form VI (the Advanced Certiﬁcate
of Secondary Education), with additional examination points for quality control
at standard II and form II...
(Buchert 1994, 107)
Table 2 summarises this, with reference to the Tanzania Urban Household Panel Survey
sample.
Table 2: Educational attainment in the survey sample
Number of respondents
Highest attainment Years Total All years 2004 2005 2006
None 0 137 30 94 78 73
Pre-1968 system...
Primary 4 55 8 35 35 28
Middle 8 52 7 39 24 20
OL e v e l 12 29 2 23 20 10
AL e v e l 14 6 3 5 5 4
Tertiary 17 4 1 3 4 1
Post-1968 system...
Primary 7 462 82 245 279 256
OL e v e l 11 178 32 100 111 95
AL e v e l 13 31 6 24 21 14
Tertiary 16 3 1 1 3 1
Total observations... 957 168 569 580 502
Average years of education... 7.08 7.09 7.02 7.25 6.97
32.3 Income and employment in the Survey
All income-earners in the Survey were required to assign themselves to one of two mu-
tually exclusive categories: wage-earners and the self-employed. Wage-earners were then
further required to categorise themselves into one of three mutually exclusive sectors: the
civil service (deﬁned to include the public sector, NGOs, religious or charitable organisa-
tions, etc), state-owned enterprises and private businesses (whether Tanzanian- or foreign-
owned). Wage-earners in the private sector and in state-owned enterprises were later asked
about the number of their employees; this was a categorial variable from which a single
measure was constructed.1 The single measure was constructed in order to provide a basis
of comparison to the number of employees reported to be working for the businesses of the
self-employed; this was formed by adding the number of family employees and the number
of non-family employees (both entered as an integer response, rather than categorically).
In subsequent regression analysis, the ‘ﬁrm size’ and ‘number of employees’ enter in logs;
this variable was constructed using the f(x) = ln(x +1 )transformation.
Tables 3 and 4 summarise the occupational and sectoral categories in the Survey; Table 3
shows the decomposition for each year, while Table 4 summarises movement for individ-
uals observed in more than one round. Several points may be made immediately. First, on
the maintained assumption that the ﬁrst round of the survey is a representative sample, it is
clear that informality is a key characteristic of the Tanzanian labour market: approximately
two-thirds of interviewed respondents in 2004 reported being self-employed. Within the
remaining one third, private enterprise was clearly the dominant sector. Second, sectoral
movement was reasonably substantial over the course of the panel; this was particularly the
case between wage earnings and self-employment, with more respondents moving from the
latter to the former than vice versa. Third, it bears noting that the sectoral decomposition
of the 2006 round seems noticeably different to that of the earlier rounds; relative to those
rounds, the 2006 round appears to over-sample wage-earners relative to the self-employed;
within the wage-earning sector, it appears to over-sample the civil service and private en-
terprise relative to public enterprise. Though occupational transitions reﬂect some of this
change (in particular, the transition from self-employment to wage income), the magnitude
of those transitions does not seem to justify the extent of the year-by-year change in sec-
toral decomposition. In short, subsequent analysis will need to remain cognisant that the
representativeness of the pooled sample appears to have slipped, particularly in the 2006
survey round.
1 Categories were: (i) fewer than ﬁve employees (constructed as two employees); (ii) between six and 10 employees (constructed as eight employees);
(iii) between 11 and 20 employees (constructed as 15 employees); (iv) between 21 and 50 employees (constructed as 35 employees); (v) between 51
and 100 employees (constructed as 75 employees); and over 100 employees (constructed as 150 employees).
4Table 3: Occupational categories, pooled
Occupational category 2004 2005 2006 Total
Self-employed 379 410 263 1052
Wage-earners 190 170 239 599
Civil service 46 44 79 169
Public enterprise 36 41 21 98
Private enterprise 108 85 139 332
Total 569 580 502 1651
Table 4: Occupational and sectoral transitions
2004 → 2005 2004 → 2006 2005 → 2006
Wage-earner → Wage-earner 115 72 79
Civil → Civil 33 26 26
Civil → Public 0 0 0
Civil → Private 0 0 1
Public → Civil 0 0 1
Public → Public 29 15 17
Public → Private 0 1 0
Private → Civil 1 0 0
Private → Public 1 0 0
Private → Private 51 30 34
Wage-earner → Self-employed 10 10 5
Civil → Self-employed 0 0 0
Public → Self-employed 1 0 1
Private → Self-employed 9 10 4
Self-employed → Wage-earner 5 28 20
Self-employed → Civil 1 5 4
Self-employed → Public 1 3 1
Self-employed → Private 3 20 15
Self-employed → Self-employed 268 115 135
Total: 398 225 239
Table 5 summarises the interaction between education and occupation. It shows that civil
servants and employees of public ﬁrms have, on average, the most education among the
pooled observations, followed by employees of private ﬁrms. Importantly, it also shows
that the number of respondents having completed a tertiary qualiﬁcation is very few; this
will require care when interpreting the relative effect of tertiary education upon income and
income growth.
We turn, then, to consider income — including the relationship between income and occu-
pation. Income in the Survey is calculated in one of two ways. For wage earners, income
is taken to be the respondent’s reported wage earnings. For the self-employed, income is
calculated as imputed revenue less inputs, labour and indirect costs. This approach allows
a direct comparison between the income of those in formal and informal employment. In-
come is measured thousands of Tanzanian shillings per week (deﬂated), and is expressed
5Table 5: Education and occupation
Number of respondents
Self-Employed Civil Public Private
Highest attainment ’04 ’05 ’06 Pool ’04 ’05 ’06 Pool ’04 ’05 ’06 Pool ’04 ’05 ’06 Pool
No education 76 63 41 180 1 1 2 4 4 2 1 7 13 12 29 54
Primary 209 253 179 641 11 12 27 50 7 9 3 19 53 40 75 168
Middle 20 17 11 48 3 2 6 11 5 3 2 10 11 2 1 14
OL e v e l 67 69 29 165 17 18 35 70 15 19 11 45 24 25 30 79
AL e v e l 6 6 2 14 14 11 9 34 2 5 3 10 7 4 4 15
Tertiary 1 2 1 4 0 0 0 0 3 3 1 7 0 2 0 2
Average years 6.3 6.6 6.3 6.4 10.2 10.0 9.4 9.8 9.2 10.1 10.3 9.8 7.4 7.6 6.5 7.1
Total observations 379 410 263 1052 46 44 79 169 36 41 21 98 108 85 139 332
in natural log terms. Table 6 summarises the resultant income measure across different
employment categories. The table shows that, on average, wage-earners earn more than
the self-employed — and that, among wage-earners, civil servants and employees of public
enterprises have similar earnings proﬁles (with civil servants generally appearing to earn
more), which are noticeably higher than those of employees of private enterprises. Figures
1 and 2 use kernel density estimates to show these features across the entire sample distri-
bution.
Table 6: Log earnings by occupation (’000 Tsh per month, deﬂated)
Obs. Median Mean S.Dev. Min. Max.
Pooled 1651 10.881 10.914 0.908 7.480 14.590
Self-employed 1052 10.698 10.725 0.884 7.480 14.141
Wage-earners 599 11.175 11.247 0.853 8.255 14.590
Civil 169 11.638 11.646 0.692 9.611 13.917
Public 98 11.676 11.670 0.779 8.774 13.609
Private 332 10.922 10.919 0.808 8.255 14.590
6Figure 1: Income kernel densities: Wage-earners and self-employed
Figure 2: Income kernel densities: Categories of wage-earner
72.4 Other data in the Survey
Several other variables deserve explanation. Region dummies record in which of the six
enumeration regions the respondent was found. The Survey is not a tracking survey, and
respondents were not followed into new regions; thus, each respondent’s region variable
remains constant across all observations. Table 7 summarises.
Table 7: Regional disaggregation
Region 2004 2005 2006 Observations Respondents
Arusha 80 83 104 267 120
Dar es Salaam 232 241 161 634 356
Iringa 67 72 25 164 108
Morogoro 60 43 74 177 137
Mwanza 77 73 54 204 116
Tanga 53 68 84 205 120
Age has the natural meaning and is measured in years; by construction, every respondent
aged exactly one year between survey rounds. Tenure refers to the number of years that
each respondent has worked in his or her present occupation. By construction, tenure is not
allowed to exceed the respondent’s age less ten years.
3 Earnings levels
Quantitative research on the determinants of earnings in Tanzania has a long and intrigu-
ing history. One of the earliest contributions was that of Boissiere, Knight and Sabot
(1985) (revised as Knight and Sabot (1990, Chapter 3)).2 Boissiere et al. used a Mincerian
framework to study a cross-sectional sample of 179 Tanzanian income-earners surveyed in
1980 in Dar es Salaam. The authors found an estimated return to completing secondary
education (relative to not doing so) of approximately 25%, which was highly signiﬁcant.
When proxy measures of cognitive skill and reasoning ability were added to the regression
(including the result from a Raven’s Coloured Progressive Matrices test), the coefﬁcient on
schooling fell to approximately 10% and lost its signiﬁcance; however, schooling was then
shown to be highly signiﬁcant in explaining the measure of cognitive skill.
Pissarides (2002) similarly reported Mincerian estimates of returns to education in Tanza-
nia, from a household survey of 1046 households across the country and from a survey of
546 small enterprises in ﬁve urban areas (both conducted in 1991). Pissarides estimated a
return of over 10% per year of schooling from the household survey, and of approximately
4% from the enterprise survey. These results suggest that the returns to education differed
signiﬁcantly across different sectors of the Tanzanian labour market, and that there was a
2 Psacharopoulos (1981) summarises earlier studies of the issue across various countries; no research on Tanzania is mentioned.
8lower return to education in the informal sector; this paper will shortly consider both issues
in the current context.
More recently, S¨ oderbom, Teal, Wambugu and Kahyarara (2006) considered results
from repeated cross-section surveys in the Kenyan and Tanzanian manufacturing sectors.
The Tanzanian surveys occurred in 1993, 1994, 1999 and 2000/2001, and related to a total
of 2738 workers. For Tanzania, the authors found an average marginal return to a year of
education of between approximately 6% and approximately 13% — with evidence that this
return had increased between 1993 and 2000/2001 (particularly among employees younger
than 30 years old). Importantly, S¨ oderbom et al. analysed not only the slope of the return
function, but also its shape; this concern was particularly motivated by policy considera-
tions (page 262):
The shape of the earnings function is a key factor for understanding how policies
of education expansion will impact on incomes. If innovations in educational pol-
icy impact primarily on those with high education costs, and the earnings function
is concave, then returns to such reforms will be relatively high...If in fact the
earnings function is convex, so that the marginal returns to education are lowest
for the individuals with the least education, giving priority to investment in pri-
mary education may have little impact on poverty unless the individuals affected
by the reforms proceed to higher levels of education.
Traditionalviewssuggestthattheearningsfunctionisconcaveineducation: seePsacharopou-
los (1994) and Psacharopoulos and Patrinos (2004) (cited in S¨ oderbom et al. (2006)). How-
ever, S¨ oderbom et al. ﬁnd that marginal returns increase with increased education: both in
Tanzania and Kenya, the earnings function is found to be convex, and this result is robust
to endogeneity (by an IV approach).
The literature on earnings levels in Tanzania thus suggests several points. First, education
is generally found to have a signiﬁcant effect upon log earnings. Second, this relationship
appears to be convex. Finally, these conclusions are susceptible to concerns of endogeneity,
which may be addressed by instrumental variables and/or by ability proxies. These are
important issues to bring to the present data.
93.1 Levels identiﬁcation: A Mincerian framework
We identify the basic levels relationship with a Mincerian semi-log earnings equation: see
Mincer (1974). For any individual i, we allow log earnings (yit) to be explained linearly by
a vector of time-variant characteristics (x1it) and a vector of time-invariant characteristics
(x2i),
yit = α0 + α1x1it + α2x2i + ui +  it, (1)
where the unobservables ui and  it represent a mean-zero ﬁxed effect and mean-zero time-
variant shock respectively, and α1 and α2 are conformable coefﬁcient vectors.
Four categories of explanatory variables are used; as reported in subsequent regressions,
they are as follows. First, the age-earnings proﬁle: this comprises (time-varying) mea-
sures of age and of tenure, each entering with a polynomial speciﬁcation. Second, and of
central interest, are measures of individuals’ educational attainment. As explained, the
primary measure is categorical, with the ‘Education (years)’ measure imputed as explained
in Table 2. By construction, an individual’s education measure is time invariant. Third are
occupation characteristics: measures of enterprise size (as explained), and sector dummy
variables. Both enterprise size and employment sector are allowed to vary over time. Fi-
nally, there are other variables — time dummies, region dummies and the gender dummy.
By construction, only the time dummies are time-variant.
3.2 Levels estimation: OLS
Without specifying a distribution for  it, assume initially that the explanatory variables are
linearly independent of the unobservable characteristics:
E(x1itui)=E(x1it it)=0;
E(x2iui)=E(x2i it)=0.
The model, then, is semi-parametric and the appropriate estimator is OLS, run on all ob-
servations pooled. Tables 8a and 8b report the results. Regressions (1)–(3) use a single
measure of education; regressions (4)–(6) include the squared term; and regressions (7)–
(9) use instead the underlying categorical variables. In each set of three regressions, the
ﬁrst regression pools all observations, while the second and third regressions bifurcate the
sample into self-employed and wage-earners respectively; self-employment thus becomes
the omitted reference category for the sectoral dummy variables.
Tables 9a and 9b further decompose the initial results, using the categorical education
10variables. Regressions (1)–(3) repeat the earlier regressions (7)–(9); regressions (4)–(6)
separate the different wage sectors comprising regression (3).
The results are interesting for several reasons. First, consider the age-earnings proﬁle and
tenure-earnings proﬁle. All basic regressions show a signiﬁcant and concave age-earnings
proﬁle; though the tenure coefﬁcients also suggest a concave tenure-earnings proﬁle, tenure
is only found to be signiﬁcant in the linear term (and is not signiﬁcant once the regression
is decomposed by sector). The concavity of the age-earnings relationship is an interesting
result, though the levels regression alone does not allow it a clear interpretation. On the one
hand, the relationship could reﬂect an age-earnings trajectory at the level of the individual
worker. Alternatively, the relationship may result from the labour-force participation deci-
sion varying with workers’ earning ability; if, for example, higher earners are more likely
to delay entry to the labour force and to leave the labour force earlier, a levels regression
may show a concave age-earnings proﬁle even if no individual worker follows a concave
earnings trajectory. A consideration of growth dynamics, however, will shortly shed some
light on this distinction.
Giventhecloserelationshipbetweenthevariablesdiscussedearlier, itisnotnecessarilysur-
prising that signiﬁcant concave relationships cannot be identiﬁed for both age and tenure.
However, it is relevant that, as between the two, it is age that is signiﬁcant — this may
suggest a system of remuneration across the Tanzanian labour market that rewards senior-
ity more prominently than it rewards the development of workplace-speciﬁc skills. The
important exception is the public enterprise sector (regression (5) of Tables 9a and 9b). In
this sector, neither age nor tenure is signiﬁcant; the importance of this will be considered
shortly.
Second, consider the education-earnings relationship. As expected, this is signiﬁcant
and positive. In the simplest linear speciﬁcation (regressions (1)–(3) of Tables 9a and 9b),
we estimate a general return of approximately 5.5% per additional year of education; ap-
proximately 4% for the self-employed and approximately 7% for wage-earners. When the
variable is allowed to enter under a quadratic speciﬁcation, the quadratic term is signiﬁcant
and positive: education is found to have a convex effect upon earnings. The importance
of this result in the context of the existing literature and potential policy issues has already
been discussed. Specifying education according to its underlying categorical variable (re-
gressions(7)–(9)ofTables9aand9b)conﬁrmsthesametrend, withsomenuance—specif-
ically, the coefﬁcients on middle school certiﬁcates and tertiary degrees are not signiﬁcantly
different from zero for the self-employed, and the coefﬁcients on both A-Levels and tertiary
degrees are smaller than the coefﬁcient on O-Levels. It is not clear how to interpret this. On
11the one hand, this may be an artifact of a small number of relevant identifying observations;
as Table 5 showed, there are only 14 and 4 observations on self-employed workers with
A-Level and tertiary qualiﬁcations respectively. Thus, it may be that the true relationship
is indeed convex in that region, but not identiﬁable as such with the present data. Alter-
natively, it may also be the case that concavity in the education-earnings function arises at
a much lower level of education among the self-employed than among wage-earners. Far
from obscuring a true convex relationship, the small number of relevant identifying obser-
vations may be hiding a concave return, peaking at O-Level standard. This would certainly
match an intuitive sense that delaying the completion of formal education may impede,
rather than assist, a student moving into self-employment. The data are simply not able to
resolve the issue.
At any rate, however, the data do suggest a markedly different education-earnings relation-
ship between different sectors of the economy. The returns for the self-employed are an
example of this. So too are the returns to education disaggregated across wage-earning sec-
tors: regressions (4)–(6) of Tables 9a and 9b. It was noted earlier that neither age nor tenure
is estimated to have a signiﬁcant effect upon the earnings of those in public enterprises.
Concomitantly, it is not surprising that signiﬁcant returns to education are estimated for
those employees; the sector appears strongly to reward education rather than other demo-
graphic characteristics (interestingly, gender does not appear to have a signiﬁcant separate
effect either). In contrast, the civil service — where age returns are highest — appears not
to have any signiﬁcant positive education-earnings relationship (save for the exception that,
at the 90% level, the 50 civil service respondents with primary education appear to earn less
than the four civil service respondents with no formal education). Regressions (4)–(6) are
consistent with the intuition that the civil service strongly rewards seniority rather than ed-
ucation; that public ﬁrms seem to place the emphasis so strongly in the other direction —
even compared to private ﬁrms — may be a matter of more surprise.
Third, consider occupation characteristics. Two points deserve noting. First, as the kernel
density graphs suggested (Figures 1 and 2), employees of the civil service earn more than
employees of public enterprises, who earn more than those in the private sector; there is
no signiﬁcant difference between the return to employees of the private sector and the self-
employed. Second, there is a large and signiﬁcant coefﬁcient on enterprise size (whether
the number of employees, for the self-employed, or the ‘ﬁrm size’, for wage employees).
This suggests immediately the importance of unobservable ﬁrm-speciﬁc attributes in deter-
mining worker income (whether causative both of higher ﬁrm size and higher earnings —
e.g. management quality — or whether factors allowing ﬁrm size to drive earnings directly
— e.g. production synergies, etc). It is notable that — across the three speciﬁcations al-
12lowing direct comparison (regressions (1), (4) and (7) of Tables 8a and 8b) the coefﬁcient
on number of employees is so much larger than the coefﬁcient on ﬁrm size. It is unclear —
and beyond the scope of the present work — the extent to which this dichotomy is driven
by the attenuation involved in recording ﬁrm size by a categorical variable; at any rate,
it shows that unobservable enterprise-speciﬁc characteristics are highly important both for
wage-earners and for the self-employed. Thus, the data suggest not only the importance
of heterogeneity between sectors, but also signiﬁcant heterogeneity effects among different
enterprises within each sector. Finally, note the estimates on the region dummies. They
show — with the exception of Morogoro — that, after controlling for the other factors,
workers outside Dar es Salaam (the capital) earn signiﬁcantly less than those within the
capital.
In short, several important conclusions emerge from the levels relationship. First, we esti-
mate a concave age-earnings and tenure-earnings proﬁles, though the concavity is signiﬁ-
cant only for the former. Second, we estimate a signiﬁcant effect of education on earnings,
and ﬁnd the effect to be signiﬁcantly convex. Third, we ﬁnd substantial and signiﬁcant het-
erogeneity, both between sectors and within sectors. In regressions that are omitted here for
brevity, we instrument for the potential endogeneity of education (using as instruments a
worker’s parents’ education and occupation) and, separately, include as a separate regressor
a Raven’s Progressive Matrices score (to proxy for unobserved ability); neither approach




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The emphasis of this paper lies in its exploration of the determinants of growth. In that con-
text, our primary concern for endogeneity must lie in the endogeneity of selection: the fear
that our results on the determinants of earnings growth (to be presented shortly) are driven
by the changing composition of the survey, rather than by underlying growth dynamics.
We will shortly seek, therefore, to address formally the issue of endogenous attrition and
its effects upon our growth results. It is an important parallel to that forthcoming analysis
that we understand what effects, if any, endogenous selection plays in driving the levels
results just presented. Thus, though we omitted for brevity robustness checks using instru-
mental variable and proxy variable approaches, we pause to analyse formally the issue of
endogenous attrition.
We have already noted potential selection problems — the sectoral decomposition of the
2006 survey appeared quite different to that of the previous rounds; moreover, it is clear
from Table 7 that different regions were sampled in noticeably different proportions in the
different rounds. The standard method of correcting for such selection concerns is that of
Heckman (1979). This method could be implemented in this case straightforwardly. How-
ever, when we turn shortly to consider the determinants of growth, we will need to treat the
data as a panel (rather than, as in the present case, simply pooling the observations). Deal-
ing with attrition issues in a linear unobserved-effects panel model is complicated when
implementing Heckman’s methodology: Wooldridge (2002, 585). We seek, therefore, a
methodology that will prove relatively straightforward and intuitive in the panel case; for
consistency, we now implement the same methodology in the present pooled case.
The methodology used is the inverse probability weighting (‘IPW’) method of Mofﬁtt,
Fitzgerald and Gottschalk (1999). We assume that the ﬁrst period (2004) is a representa-
tive cross-section of the underlying population. We allow that an individual is observed in
subsequent period t if sit =1 , and we make the strong assumption that, conditional upon
some initial observed vector zi1, sit is independent of log earnings yit and the time-variant
and time-invariant explanatory variables (x1it and x2i respectively, using the previous no-
tation). That is, we assume ‘selection on observables’:
Pr(sit =1 |yit,x1it,x2i,zi1) = Pr(sit =1 |zi1). (2)
Moreover, the methodology assumes that “attrition is an absorbing state” (Wooldridge
2002, 585). This requires, then, that we conﬁne attention to those individuals observed
in the 2004 round, and discard individuals observed only in 2004 and 2006; our concern,
then, will be whether correcting for endogeneity substantially changes the basic OLS esti-
18mates for those individuals. Further, it requires the choice of some conditioning vector zi1.
For present purposes, we choose simply the current dependent and explanatory variables in
the ﬁrst period: yi1, x1i1 and x2i; these seem the most important determinants of individual
outcomes and opportunity, and hence survey inclusion. (Importantly, they also include the
region dummies, so capture regional differences in survey efﬁcacy.)
The Mofﬁtt et al. (1999) methodology — like that of Heckman — requires the estimation
of an a priori probability of inclusion for each individual for each period after the original
period: ˆ pit,t =1 . This can conveniently be done by a probit estimation. Tables 10a and
10b report the results (including the marginal effects), for the probability of observation in
2005 and 2006 respectively. (Given the assumptions of the IPW methodology — speciﬁ-
cally, that attrition is an absorbing state — the probit for 2006 retention is actually a probit
on the probability of retention in 2005 and 2006.)
Even before proceeding to the second stage, these regressions are highly informative of
attrition issues in the sample. Relative to the 2004 sample, the 2005 survey is weighted
towards formality (as indicated by the signiﬁcant coefﬁcients on ﬁrm size and the public
enterprise dummy), and signiﬁcantly under-samples the Morogoro region. The 2006 sur-
vey apparently suffered more serious attrition problems; aside from a formality emphasis
(signiﬁcant coefﬁcients on the civil service and public enterprise dummies), the survey ap-
pears to under-sample poorer and younger respondents, and shows clear regional variation
in retention. Importantly, educational attainment does not signiﬁcantly explain attrition in
either the 2005 or 2006 round. While this should hardly eliminate concerns of selection
bias on the education coefﬁcients, it suggests that the concern is more pressing regarding
regional variation and issues concerning formality and informality.
Following the Mofﬁtt et al. (1999) methodology, we proceed to weight observations in the
subsequent OLS regression by the inverse of the estimated probability: thus observation i
at time t is weighted by 1/ˆ pit. By implication of equation (2), ˆ pi1 =1for all individuals.
Tables 11a and 11b perform this second step. Regressions (1)–(3) repeat the basic OLS
speciﬁcation on the subsample of observations for individuals observed in the ﬁrst period;
regressions (4)–(6) then show the corresponding estimates from the weighted OLS proce-
dure.
Several points of caution emerge for our interpretation of the OLS estimates. First, the
estimates on age — while remaining very close to the OLS results — largely lose their
signiﬁcance. Further, the estimated linear effect of tenure increases noticeably for the self-
employed, producing a signiﬁcant coefﬁcient on the pooled linear term. Thus, it appears
19that endogeneity of selection may have contributed to the strong result on age, and to the
apparent relative importance of age over tenure. Second, the selection correction changes
marginally the signiﬁcance on occupational dummies in the pooled regression. Finally, the
correction removes the signiﬁcance on the negative coefﬁcient on the Iringa dummy; un-
surprising, perhaps, given the high attrition in that region in 2006.
Much more important, though, are the estimates that do not substantially change: the point
estimates and the signiﬁcance of education (with the exception of the dummy for attaining
a primary certiﬁcate) and of most of the occupation variables. With the exception of the es-
timate on primary education, the signiﬁcance of the education dummies is not substantially
affected by the correction; nor are the estimates nor the signiﬁcance of the occupation char-
acteristics; nor are the estimates on the occupation dummies (notwithstanding the changes
in signiﬁcance noted earlier). Despite changing the magnitude and the signiﬁcance of the
estimated return to primary education, the selection correction does not change the earlier
conclusion that the education-earnings relationship is signiﬁcantly convex (in regressions
that are omitted here for brevity). In short — at least for those individuals observed in
2004 — the OLS estimates appear to be robust to endogenous attrition. Importantly, the
important conclusions reached earlier for the pooled OLS regressions also seem to hold
generally for the same subsample. We conclude that the earlier results are robust not only
to corrections for endogeneity of regressors (addressed by the IV and the ability proxy), but
also to corrections for endogeneity of selection.
4 Earnings growth
Everything we do stresses book learning, and underestimates the value to our soci-
ety of traditional knowledge and the wisdom which is often acquired by intelligent
men and women as they experience life, even without their being able to read at
all.
(Nyerere 1968)
So warned Tanzania’s founding president in a famous polemic on education policy in 1967.
Whatever may have been the wisdom of the sentiment in guiding policy then, it is certainly
a valuable caution to labour economists today. In this section, we seek to discover the key
determinants of income growth — as distinct from income levels — by exploiting the panel
structure of the data. We are particularly concerned to track the key ﬁndings of the levels
regressions into the growth context. Thus, we are concerned to understand the relationship
between age and income growth; this will shed light on whether the concave age-earnings


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































24fact of systematic differences in participation. We are concerned to understand whether the
endogeneity in earnings levels — both between sectors and within sectors — is similarly
evident in experiences of earnings growth. Finally — and perhaps most importantly — we
are interested in the extent to which education determines earnings growth. This is a ques-
tion having obvious policy relevance. However, more generally, it is also a question that
suggests insights into the nature of the recent Tanzanian growth experience: insights into
how that growth has been distributed; into whether recent growth has followed earnings
levels in emphasising education or whether, as Nyere suggested, there has been compara-
ble value in informal skills.
The ability to track the dynamics of growth at an employee level is an exciting development
that has accompanied the increase in panel data sets for developing nations. The reason —
and a fundamental justiﬁcation for using such data — is well explained by Cichello, Fields
and Leibbrandt (2005, 145–146):
This use of a series of cross-sectional surveys has added to our understanding of
the evolving nature of the labour market over the 1990s. However, there are inher-
ent difﬁculties associated with using a series of cross-sections to explore labour
market dynamics. If the data sets tell similar stories over time, as is the case
with the unemployment studies, there is no way of knowing whether this is be-
cause the labour market has operated in a stable fashion between the surveys or
whether there have been changes in earnings and employment for certain individ-
uals and groups but these changes have netted out to similar aggregate snapshots.
Generally, repeated cross-sections cannot deal with the movement of people be-
tween labour market segments, or between jobs within sectors or with related real
earnings changes over time. This is a particular concern if policy makers are re-
ally interested in knowing which speciﬁc individuals or groups are experiencing
movement in the labour market and, in particular, who are the winners and losers
from the current operation of the labour market.
Intuitively, one might expect the ‘winners’ from the dynamic operation of the labour mar-
ket to match closely those identiﬁed as ‘winners’ by the levels relationship, so that wealth-
ier and more educated workers enjoy both higher income levels and more rapid income
growth: success begets success. Certainly, this would accord with the intuitive sense of
many that liberalisation and growth effects a divergence of income and opportunity be-
tween the wealthier and the poorer.
Recent panel-data research on income dynamics indeed provides some support for these
25notions. Carter and May (2001), for example, used poverty transition matrices to ex-
plore income movements between 1993 and 1998 in data from the KwaZulu-Natal Income
Dynamics Study (‘KIDS’); they estimated that a signiﬁcant number of respondents were
caught in a ‘structural poverty trap’ from which escape would be difﬁcult. Dreze, Lan-
jouw and Stern (1992) draw similar conclusions using a four-period panel over 26 years
in Palanpur, in the Indian state of Uttar Pradesh.
However, not all of the research has pointed in this direction. Indeed, the general trend in
the literature — at least when considering income earners — has been to ﬁnd progressive
gains; that is, lower gains among those with higher initial wealth, with the traditional deter-
minants of earnings levels having little explanatory value for earnings growth. Gunning,
Hoddinott, Kinsey and Owens (2000) used a panel of households resettled on formerly
white-owned farms following Zimbabwean independence — the respondents were ﬁrst in-
terviewed in 1983-84, were re-interviewed in 1987 and were then interviewed annually
from 1992 to 1998. Using a regression approach, the authors found income growth to be
a progressive process, shared across all households: “the largest percentage increases in
predicted incomes [were] recorded by households that had the lowest predicted incomes at
the beginning of the survey” (p.151). Similarly, Fields, Cichello, Freije, Men´ endez and
Newhouse (2003a) compared income dynamics using panel data from Indonesia, Spain,
Venezuela and South Africa (the KIDS data, again); they found that all four countries ex-
perienced progressive growth, and that the ﬁnding was robust to “reasonable amounts of
measurement error” in South Africa and Venezuela. Subsequent work by the same authors
on the data found, in all four countries, that “initial income and job changes of the head are
consistently the most important variables in accounting for household per capita income
changes” (Fields, Cichello, Freije, Men´ endez and Newhouse 2003b, 31). Most recently,
Cichello et al. (2005) found signiﬁcantly progressive gains in the KIDS data — to the ex-
tent that, despite large general gains among labour force participants, the highest quintile
of 1993 earners and those originally in the formal sector were found to have experienced
zero or negative growth. Speciﬁcally, the authors highlighted the importance of sectoral
movement and initial income, rather than other demographic variables, as key determinants
of growth:
We found that sector change is the most important variable and initial earnings is a
close second. Together, these two variables account for nearly all of the explained
variation in earnings changes. The remaining variables — most importantly, the
worker’s education and gender, but also other demographic and industry variables
— explain virtually nothing about earnings change.
(Cichello et al. 2005, 182)
26The causes for such progressive growth remain matters of conjecture — certainly, neither
the existing literature nor the present data can support any sweeping claims about the gen-
eral nature of income growth in developing economies. However, at least one plausible
explanation does emerge: that progressive income growth is the result of strong growth in
the informal sector — ‘unskill-biased technological change’, as it were — particularly in
thecontextofadiminishingroleforthepublicsector. Thus, intheKIDSdata, Cichelloetal.
(2005, 143) ﬁnd that ‘[t]he dynamism of the informal sector over this period is shown to be
an important contributor to the progressive growth in earnings’. Calv` es and Schoumaker
(2004, 1343) make a similar point in documenting substantial trends towards informality
in a survey conducted in the year 2000 in Burkina Faso: “[i]n a context where recruitment
in the public sector, a traditionally preferred employment location for new graduates, has
considerably slowed or completely stopped, diplomas are no longer an automatic passport
to secure jobs nor a protection against unemployment”.
Intuitively, one might expect Tanzania to be experiencing a similar dynamic. Indeed, the
former president’s polemic itself reﬂected on the traditional link between education and
formal employment:
...afewpeople go to university...their idea of service is related to status and the
salary which a university education is expected to confer upon its recipient. The
salary and the status have become a right automatically conferred by the degree.
(Nyerere 1968)
To the extent that recent Tanzanian experience reﬂects a weakening of the role of the public
sector as employer, one might expect similarly progressive dynamics. This point has been
made by S¨ oderbom et al. (2006, 285) in summarising their ﬁndings from repeated cross-
sections in Tanzania and Kenya:
Knight and Sabot (1990)...arguethat the high returns in Kenya relative to Tan-
zania reﬂected a willingness to allow market processes to work in Kenya relative
to Tanzania. Over the 1990s Tanzanian policies have become much more similar
to those of Kenya, and we have shown that by the end of the 1990s the earnings
proﬁles were quite similar in the two countries.
Thus, the literature poses several important questions about the recent growth process in
Tanzania. What have been the main determinants of individual-level income dynamics?
Has Tanzanian income growth — like that of several other countries — been progressive in
its distribution? What role have sectoral differences played? These are the questions that
we consider now.
274.1 Tanzanian growth: A ﬁrst look
We begin our growth analysis with some descriptive statistics. Table 12 shows the basic
summary statistics for the growth process; income growth is deﬁned, as throughout this
paper, as referring to the change in log earnings: Δ(log earnings). The table — along with
Figures 3 and 4, showing the distribution of income and income growth — suggest that
the survey reﬂects a wide variety of income growth experiences.
Table 12: Growth in log earnings by year (’000 Tsh per month, deﬂated)
Obs. Median Mean S.Dev. Min. Max.
One-year growth...
Pooled 637 0.113 0.171 0.753 -2.502 2.994
2004 → 2005 398 0.012 0.133 0.792 -2.344 2.994
2005 → 2006 239 0.157 0.235 0.681 -2.502 2.188
Two-year growth...
2004 → 2006 225 0.403 0.439 0.852 -2.241 2.957
Figure 3: Income over time
28Figure 4: Growth histograms: One- and two-year growth in log earnings
These descriptive statistics and graphs suggest more than merely a wide variety of growth
experiences; they also suggest that income growth has been higher from 2005 to 2006 than
from 2004 to 2005. Figure 5 shows the sample cumulative densities for each year of the
survey; 2006 indeed lies clearly to the right of the earlier years. Further, it appears that
the growth has been most pronounced (certainly, most pronounced in relative terms) for
workers with relatively low initial incomes. Both these suggestions deserve further and
more formal attention shortly.3
3 Among other issues, we must be concerned whether these phenomena are merely reﬂections of the attrition pattern identiﬁed earlier. We do not pursue
that issue directly here; rather, we correct for selection formally in a regression framework shortly.
29Figure 5: Sample cumulative density: Monthly earnings in 2004, 2005 and 2006
This prompts immediately a consideration of heterogeneity in earnings growth experiences;
in particular, concern about differences in growth between employment sectors. Table 13
suggests a substantial difference between self-employed workers and wage-earners (the
former appear to have experienced higher earnings growth on average, but with a much
greater variability), whereas there appear to have been minimal differences appear between
the sub-categories of wage-earners. Figures 6 and 7 illustrate.
Table 13: One-year growth in log earnings by occupation (’000 Tsh per month, deﬂated)
Obs. Median Mean S.Dev. Min. Max.
Pooled 637 0.113 0.171 0.753 -2.502 2.994
Self-employed 428 0.181 0.207 0.808 -2.344 2.589
Wage-earners 209 0.014 0.098 0.620 -2.502 2.995
Civil 60 0.015 0.017 0.831 -2.502 2.995
Public 49 -0.018 -0.026 0.420 -2.344 1.032
Private 100 0.074 0.208 0.535 -1.140 2.627
30Figure 6: Growth kernel densities: Wage-earners and self-employed
Figure 7: Growth kernel densities: Categories of wage-earner
What of other demographic factors? Figure 8compares meanearnings growth — bothone-
year and two-year — against the quartile of 2004 earnings; Figure 9 goes further, to show
literally the relationship between earnings growth and initial earnings. Intriguingly, both
31graphs suggest that higher percentage income growth accrued to those with lower initial
earnings. Of course, one would expect a negative bias in dynamic models of this kind
(see Nickell (1981)); we cannot, therefore, interpret either graph as providing persuasive
evidence of progressive growth.4 Nonetheless, the graphs are suggestive of a progressive
relationship; at the least, they do not rule it out.
Figure 8: Earnings growth by initial earnings
Finally, Figure 10 shows mean earnings growth against highest educational attainment. In
many respects, this is the most interesting graph of all. Intuitively, one would expect —
as discussed earlier — that individuals with higher education enjoy both higher earnings
levels and higher earnings growth. Figure 10 shows that — at least in terms of mean
growth — this is not the case. Indeed, there is some evidence that individuals with higher
education have enjoyed lower or even negative earnings growth (depending, of course,
upon the weight that one intuitively attaches to the small number of individuals with tertiary
degrees).
4 We could, of course, explore such issues using a variant of the instrumenting methodology of Anderson and Hsiao (1981). We decline to pursue this
in the present paper, primarily because of the relatively small number of relevant observations (i.e. only 168 individuals were observed in all three
periods).
32Figure 9: Earnings growth by initial earnings
Figure 10: Earnings growth by education
The suggestion from the descriptives, then, is that the growth experience has been markedly
heterogeneous — between wage-earners and the self-employed, between individuals with
different initial incomes, and between workers with different educational backgrounds. The
33extent to which this is so — and the extent to which such demographic factors can be
taken to have explained earnings growth — is fundamental to understanding Tanzania’s
recent growth experience. To explore these issues further, we need a formal identiﬁcation
framework — and one that builds coherently upon the levels identiﬁcation used earlier.
4.2 Growth identiﬁcation: Extending the Mincerian framework
We earlier identiﬁed the determinants of earnings levels by a standard Mincerian semi-log
relationship. We now seek to extend that framework to identify the determinants of earn-
ings growth. Importantly, we must do so in a manner that is consistent with the levels
identiﬁcation — so that a time-speciﬁc ‘snapshot’ of the earnings process produces a levels
equation of the same structure used earlier.
Levels identiﬁcation was achieved by the following relationship:
yit = α0 + α1x1it + α2x2i + ui +  it (1)
For simplicity and generality, we now specify an analogous relationship for the rate of
growth in log earnings (that is, for the percentage growth in earnings), where — without
loss of generality — the time-variant and time-invariant determinants are again denoted by
the vectors x1it and x2i:
∂yit
∂t
= β0 + β1x1it + β2x2i + vi + ηit. (3)
These two equations may be combined in a consistent framework by integrating equation
(3) by time and treating equation (1) as determinative of an employee’s ‘entry income’
(whether that be ‘entry’ to an occupation or to the workforce as a whole): Ei. Denoting sit
as the duration of an employee’s stay in an occupation (or, alternatively, in the workforce
as a whole), we have:
∂yit
∂t
= β0 + β1x1it + β2x2i + vi + ηit (3)






= Ei +( β0 + β2x2i + vi) × sit +
 sit
0
(β1x1it + ηit) dt
= α0 + α1x1it + α2x2i + ui +  it +( β0 + β2x2i + vi) × sit +
 sit
0
(β1x1it + ηit) dt
= α0 + β0sit + α1x1it +( α2 + β2sit)x2i + ui +  it + visit +
 sit
0
(β1x1it + ηit) dt.
(4)
34At this level of generality, this relationship cannot be used for identiﬁcation — identiﬁca-
tion of the remaining integral term depends upon identiﬁcation of the history both of xit
and ηit. This makes intuitive sense: if an individual’s earnings growth is allowed to vary
over time, the consequent earnings level will depend upon the shape of the growth path.
This demands too much of the available data — which covers only three periods — and,
as subsequent analysis will show, is not necessary to explore the determinants of growth.
We therefore simplify the identiﬁcation by imposing that an indivdiual’s earnings growth
is constant over time: β1 = 0, ηit =0 .
Equation (4) then becomes:
yit = α0 + β0sit + α1x1it +( α2 + β2sit)x2i + ui +  it + visit. (5)
This equation, then, shows how the Mincerian levels equation may be combined with a
growth relationship. Importantly, it shows that incorporating income growth does not
change the underlying structure of the Mincerian levels relationship. In effect, it shows
that we can reinterpret the constant term and the coefﬁcients on time-invariant regressors
as being the sum of a levels effect and an integrated growth effect. We could use this equa-
tion for identiﬁcation, if some measure of sit were deﬁned — for example, we could use a
worker’s tenure, or experience. However, this produces unnecessary ambiguity — after all,
the variable sit was introduced as a mathematical concept rather than a speciﬁc concept —
and raises unnecessary questions about the role of the ﬁxed effect ui.
More appropriate is the ﬁrst difference of Equation (5), where it is assumed that Δsit =1 ,
and we denote throughout that ΔXit ≡ Xi,t+1 − Xit:
Δyit = β0 + α1Δx1it + β2x2i +Δ  it + vi. (6)
This equation, then, is used to identify the determinants of earnings growth. Our exer-
cise in combining the levels equation with a growth equation shows an important point:
given our earlier Mincerian levels equation, the growth regression must include the ﬁrst
difference of the time-variant determinants of the earning level (i.e. Δx1it); otherwise, if
E(x2iΔx1it)  =0 , the estimate of β2 will be biased and inconsistent. Of course, for growth
from period t to t +1 , there is nothing to prevent us from augmenting the vector x2i with
time-variant measures taken at period t; this still remains essentially consistent with the
identiﬁcation framework laid out. Indeed, we do this shortly when considering including
occupation characteristics (rather than merely the change in such characteristics) and age
in our growth regression.
35TheestimationofEquation6inthepresentsemi-parametricframeworkrequiresthefurther
imposition of moment conditions. The previous levels estimation depended for its validity
— both in the OLS and the IV case — upon the assumption that the explanatory variables
are linearly independent of the time-speciﬁc unobservable:
E(x1it it)=0;
E(x2i it)=0.
From that maintained assumption, it follows trivially that E(x2iΔ it)=0. However, the
identiﬁcation of Equation 6 requires the imposition of several further assumptions. First,
we assume that the time-variant explanatory variables in period t − 1 are linearly indepen-
dent of the time-variant unobservable in period t +1 , and vice versa. In effect, we assume
strict exogeneity of the time-variable unobservable and the time-variant explanatory vari-
ables:
E(x1it i,t−1)=E(x1i,t−1 it)=0.
Finally, we must assume that both the level of the time-invariant explanatory variables and




The former restriction is nothing more than an implicit assumption made every time one
differences a levels equation to eliminate an additive ﬁxed effect. The latter restriction is
stricter; it amounts, for example, to a requirement that an individual’s choice of education
is not endogenous to an unobservable ﬁxed effect upon the individual’s growth of earnings.
From these assumptions, it follows that:
E(Δx1it(Δ it + vi)) = 0 and
E(x2i(Δ it + vi)) = 0,
so that OLS is the appropriate estimator. We proceed, then, to estimate the determinants of
growth, using the same set of explanatory variables used earlier.5 Speciﬁcally, we allow ed-
ucation, occupation and region (as well as age) to have growth effects, and include changes
5 Two subtle differences must be noted, both relating to the age-tenure relationship. First, we do not attempt, in the growth relationship, to estimate
separately the age and tenure effects; they are separately identiﬁed only by workers changing jobs, which — as Table 4 suggested — does not often
occur. Thus, we drop the tenure measure. Second, since the age measure enters with a quadratic form in the level regression, it is appropriate that the
quadratic term is dropped in the growth equation, i.e. ∂
∂t(A · ageit + B · age2
it)=A +2 B · ageit.
36in occupation characteristics as the vector Δx1it, as just explained.
4.3 Growth estimation: OLS
“Is there any point to which you would wish to draw my attention?”
“To the curious incident of the dog in the night-time.”
“The dog did nothing in the night-time.”
“That was the curious incident,” remarked Sherlock Holmes.
The Memoirs of Sherlock Holmes, Doyle (2000 [1894])
Tables 14a and 14b report the OLS regression identiﬁed by equation (6), with the one-
year change in log earnings as the dependent variable. As earlier, regression (1) is run on
the pooled sample, with regressions (2) and (3) performed on the self-employed and wage-
earners respectively; the set of wage-earners is then further subdivided into the civil service
(regression (4)), public enterprises (regression (5)) and the private sector (regression (6)).6
Several signiﬁcant coefﬁcients deserve consideration. First, there appears to be signiﬁcant
regional variation in growth rates, expressed particularly through the self-employed; after
correcting for the other regressors, Arusha and Mwanza appear to have enjoyed signiﬁ-
cantly higher income growth than Dar es Salaam, whose growth was itself signiﬁcantly
higher than that of Iringa. Similarly, change in occupation characteristics was signiﬁcant
in some respects: growth in the number of employees was substantial and signiﬁcant for
explaining income growth among the self-employed; this reﬂects the signiﬁcant levels ef-
fect between the variables shown earlier. Interestingly, though, growth in ﬁrm size did not
signiﬁcantly explain income growth among wage-earners, despite also having a signiﬁcant
levels effect; even the point estimate was an order of magnitude less than in the levels re-
gression.
This raises as a possibility that that the signiﬁcant levels effect of ﬁrm size may be driven
by levels ﬁxed effects, but not the signiﬁcant effect of the number of employees. That is,
it suggests that the signiﬁcant size effect among wage-earners may be driven by labour-
market ‘sorting’ (whereby workers with higher ability are matched to larger enterprises),
but that the same is not true of the signiﬁcant size effect among the self-employed. Though
necessarily a tenuous suggestion, the comparison between the levels results and the growth
results across wage-earners and the self-employed suggests the possibility of quite funda-
mental differences in the behaviour of the two sectors; moreover, the signiﬁcant size coefﬁ-
cient for the self-employed again reinforces the importance of heterogeneity within sectors,
6 For growth from period t to period t +1 , these are the employment categories occupied at period t.
37as well as between them. This clearly raises intriguing questions for further research. Fi-
nally, we note that some sectoral movements are also signiﬁcant: workers shifting from
self-employment to wage-earning received signiﬁcantly higher incomes (identiﬁed by 25
observations), while the opposite was true for public servants shifting into self-employment
(identiﬁed by two observations).
At least as interesting, though, are the dogs that do not bark: the coefﬁcients that, despite
common intuition, do not show a signiﬁcant positive growth effect. This is true of all
of the regressors shown in Table 14a; each set deserves consideration in turn. First, it is
notable that age does not signiﬁcantly explain growth. This is an important insight into
understanding the levels results on age and tenure. Earlier, we found a signiﬁcant linear
tenure-earnings effect, and a signiﬁcant concave age-earnings effect. This is notable in its
own right, as discussed earlier. However, as explained earlier, the levels result leaves open
the question of whether the concave age-earnings proﬁle observed is a result of (i) given
individuals following a concave earnings path as they age, and/or (ii) different individuals
entering and leaving the labour force in such a way that a concave relationship is observed.
Examining the age-growth relationship sheds light on this distinction: for if given individ-
uals follow a concave path, one would expect age to have a signiﬁcant negative effect upon
earnings. This is not the case in the regression results. Of course — as with all of the non-
results considered here — this could be a consequence of the regression having inadequate
power to reject; it is relevant that age does have a negative point estimate for wage-earners
(regressions (3)–(6)). However, the failure to ﬁnd a signiﬁcant negative effect nonetheless
may prompt a preference for the latter explanation: that the concave age-earnings relation-
ship is a consequence of participation dynamics, rather than a concave individual-earnings
path.
Second, it is important that education does not signiﬁcantly explain earnings growth (ex-
cept to the extent that self-employed tertiary-qualiﬁed employees apparently experienced
lower earnings growth — though this is identiﬁed by six observations). As discussed, one
might intuitively expect higher education to have a signiﬁcant positive effect upon earn-
ings levels and earnings growth; however, the data simply do not support this. One might
wonder whether this non-result is simply an artifact of cutting the education measure so
ﬁnely. However, when we reduce the education variable simply to a measure of whether
an individual has or has not completed A Level (omitted here for brevity), we still ﬁnd
no signiﬁcant positive education effect (indeed, the point estimate for the effect of having
completed A Level is negative for growth regressions across the whole sample, across the
self-employed and across wage-earners).
38This is an important result for understanding the relationship between education and earn-
ings in Tanzania. It is surprising given the common intuition that education has both levels
and growth effects on income. It is all the more perplexing given the earlier ﬁnding that
education has a convex levels effect — a positive education-growth relationship is surely
the readiest explanation for that shape. Two primary possibilities emerge.7 First, it could be
that education has previously had a positive growth effect in Tanzania — thus explaining
the convex levels relationship observed — but that the recent experience observed has been
far more progressive. Thus, the data may speak to an ‘unskill-biased technological change’
in Tanzania over recent years, with income growth higher in less formal enterprises with
less educated employees. This would place Tanzania alongside other developing countries
— discussed earlier — for which growth has been found to be progressive and biased to-
wards informal employment. It is intriguing, in light of this possibility, that education does
not have a signiﬁcant positive relationship to earnings in any of the sectors considered, and
that the occupational dummies themselves do show any signiﬁcant sectoral growth differ-
ences. Nonetheless, the possibility deserves consideration. Second, however, it may be that
— as we just suggested for the case of the age-earnings relationship — the shape of the
education-earnings relationship is driven by participation decisions, rather than a convex
earnings path at the individual level. Thus, it may be that higher education does not cause
higher growth — and has never done so — but that more highly-educated individuals have
a higher reservation wage; education could therefore be observed to have a convex ‘effect’
on earnings levels, but no observable growth effect. Importantly, this explanation would be
consistent with different sectors having broadly similar experiences, as discussed. For now,
we are content merely to note these possibilities, without further exploration. Nonetheless,
it bears noting that the Tanzania Urban Household Panel Survey does include (i) infor-
mation on labour force non-participants, and (ii) a self-reported reservation wage. Future
research might, at the least, draw proﬁtably upon both of these sources.
Similar issues arise when we try to understand why neither ﬁrm size (for wage-earners) nor
the number of employees (for the self-employed) signiﬁcantly explain earnings growth, de-
spite each having a signiﬁcant positive levels effect. At the least, this may — again — be
explained by (i) inadequate power of the test, (ii) ﬁrm characteristics not having, and never
having had, signiﬁcant growth effects, (iii) recent experience differing markedly from the
past, and/or (iv) the employment participation decision. As explained earlier, the relation-
ship between occupation characteristics and income is not a focus of this paper; we again
thereforemerelynotetheintriguingresultsandleavefurtherexplorationforfutureresearch.
Finally, note that, despite the suggestion in the descriptives that growth from 2005 to 2006
7 Aside, of course, from the low-power explanation, already acknowledged.
39was signiﬁcantly higher than that from 2004 to 2005, this does not appear to be the case
once other regressors are controlled for. The suggestion, then, is that the result in the de-
scriptives may have been driven by selection issues (in particular, over-sampling from more
prosperous or more rapidly-growing regions), and/or by concomitant growth in other de-
terminants (for example, the number of employees). Regressions using two-year growth as
the dependent variable (omitted here for brevity) show the same broad patterns (though the
number of observations is necessarily lower: the total pooled two-year growth relationship
relates only to 169 individuals).
4.4 Growth estimation: Selection correction
Finally, we address one potential endogeneity issue in the context of the growth relation-
ship: that of panel attrition. The IPW methodology used has already been explained, and it
was noted that the methodology is sufﬁciently general to cover the present case. The ﬁrst-
stage regression remains that reported in Tables 10a and 10b. Tables 15a and 15b report
the second-stage. Regressions (1)–(3) report the basic OLS regression, using the subset of
individuals observed in 2004 (that is, the subset of individuals for whom the IPW methodol-
ogy may be applied); regressions (4)–(6) repeat the same speciﬁcation on the same subset,
with inverse probability weighting.8
Theweightingchangeslittle. Theweightedregressionproducesasigniﬁcantagecoefﬁcient
in the pooled regression; however, the coefﬁcient is positive: if anything, this strengthens
our earlier sense that the concavity of the age-earnings proﬁle is driven by the participation
choice. Under weighting, we no longer have a signiﬁcant relationship between growth in
the number of employees and growth in income; further, the point estimate on employee
growth is substantially reduced. The suggestion, then, is that the signiﬁcant levels effects
for both number of employees and ﬁrm size may relate to the worker ﬁxed effect, rather
than a causal relationship; in effect, the levels relationship may be explicable wholly by
workers ‘sorting’ into ﬁrms on the basis of their ability. This is an important distinct issue
(for example, see Fafchamps, S¨ oderbom and Benhassine (2006)), and one that deserves
further attention in respect of the present data.
Importantly, the weighting does not change the earlier result that education has no positive
impact upon income growth; the issues and suggestions arising from this ﬁnding earlier
cannot, therefore, be discarded merely as artifacts of sample attrition.













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































This paper has provided a ﬁrst look at the three-period Tanzania Urban Household Panel
Survey. It has used the panel structure of that data to consider the determinants of earn-
ings growth, and to relate these results to ﬁndings on the determinants of earnings levels.
The key results that emerge relate to the effect of education: education is found to have a
signiﬁcant convex effect upon earnings levels, but to have had no signiﬁcant effect upon
earnings growth (indeed, there is some suggestion that education may have had a negative
impact). This suggests that recent Tanzanian growth may have reﬂected an ‘unskill-biased
technological change’, providing relative reward to informal skills rather than to formal
education. Further, there are interesting insights into the age-earnings relationship: the re-
lationship is found to be signiﬁcantly concave in levels, yet age is not found signiﬁcantly to
have affected earnings growth. This suggests that the concave levels relationship is driven
by workers’ participation decisions, rather than by a concave earnings trajectory at the level
of the individual worker. Finally, we ﬁnd signiﬁcant evidence of variation between formal
and informal enterprises. This is evidenced in signiﬁcant differences between wage-earners
and the self-employed, and between different sectors within wage-earning employment,
and between different sizes of enterprise; such differences are particularly evident in the
levels relationship.
The literature on the determinants of earnings — and, particularly, on the relationship be-
tween education and earnings — has been plagued by endogeneity issues, driven partic-
ularly by concerns of unobserved ability and of non-random survey attrition. The panel
structure of the Tanzania Urban Household Panel Survey has allowed us to deal with some
of those concerns, and to suggest several new insights. It has allowed a consideration of
the determinants of earnings growth at an individual level. In doing so, it has shed light
on several important issues necessarily left ambiguous by a study of earnings levels. In
short, the ability to track individuals over time represents an ability to understand more
comprehensively the nature of the income process as a process. In doing so, it prompts any
number of avenues for future research.
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